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papers, and again in his Early Man in Europe, p. 106. This notice
has always seemed to me to be most suspicious. It describes how a
young German engineer in the Eussian service called Benkendorf,
being one day in a steam launch in the estuary of the Lena, came
across a Mammoth which had been detached from the frozen banks of
the river, and was careering about in the flood. The notice describes
how the animal was secured by a rope, how it was examined, and the
contents of its stomach observed, but that presently a sudden rush of
water carried it away. The whole story is told in a vigorous style,
and with a very suspicious resemblance to a romance concocted out
of what was already known about the Mammoth, and in fact adds
little of actual fact to our previous knowledge. I recently looked
up the notice in Middendorf, who quotes the account as trustworthy,
but I confess my suspicions were not allayed when I found whence
lie had obtained it. He quotes the story from a boy's book entitled
" Kosmos fur die Jugend. Blicke in die Schopfung der Welt und
in die Kulturgeschichte der Menschheit vom anfang bis zur Gegen-
wart," published at Nurnberg in 1862, and written by Philipp
Korber, the author of many other works. This book I have not
been able to consult, as, unfortunately, like many others, it is not in
the British Museum Library. The account professes to be taken
from the letter of the young Eussian naval officer Benkendorf, who
was born in the Island of Oesel in the Baltic, February 23rd, 1821,
and joined a topographical expedition to Siberia, whence he wrote
several letters to Korber describing his adventures, the one we are
interested in being in the year 1846. It is very strange that if
genuine no accounts of this discovery should have reached the ears
of Baer or Brandt, Schmidt or Schrenck, who none of them mention
it, and that it should be first heard of in a popular book for boys
in 1862. It would be interesting if the story could be sifted by
some one who could get access to Mr. Korber, or even to his book,
and the information would be especially useful to students like
myself.

IV.—SUPPLEMENT TO A CHAPTER IN THE HISTORY OF METEORITES.
By WALTER FLIGHT, D . S C , F.G.S.

{Continued from page 316.)

Found 1879, July 19.—Lick Creek, Davison Co.1

In this paper is given an engraving, actual size, and a short ac-
count of a small metallic mass, weighing rather more than two
pounds, and found at the above date in Davison county. When
found it was covered with a thick scaly crust of oxide. It weighs
1'24 kilogrammes or 23f ounces avoirdupois. It is one of the rare
class that do not show the Widmanstattian figures. It contains
iron, nickel, cobalt, and phosphorus. A complete analysis of the
meteorite is being prepared. It is the property of Professor W.
E. Hidden, of the New York Academy of Sciences. Mr. Hidden
has in his cabinet three other undescribed meteorites from the

1 Illustrated Scientific JVtics, New York, March 15, 1880, iii. No. 6, pp. 62 and 66.
Amer. Journ. Se. xx. 1880, 324.
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Southern States, one of which weighs 145 kilogrammes, or 32J oz.
avoirdupois.

1879, November 4.—Kalumbi, Wayee (Wai, Jaluca), Sattara,
Presidency of Bombay, India.1

Brezina records the presentation to the Vienna Collection of a
piece of a meteorite weighing 165 grammes by Mr. M. Wood, of the
Bombay Branch of the Koyal Asiatic Society. The fall occurred at
the above place and date, and the stone has the form of a four-sided
wedge, with a nearly square base. Its weight is 10£ lbs. and 197
grains, and its density is 345. According to an incomplete analysis,
58-75 per cent, was insoluble in hydrogen-chloride (consisting of
silicates, and the silicic acid of the decomposed portion), and, in ad-
dition, there was iron oxide, or rather iron protoxide with alumina
27-62, nickel 1-56, lime O83, and magnesia 11-88 per cent. The
meteorite resembles Forsyth, has a light yellowish ground-mass;
the chondra are firmly inclosed in the ground-mass, and for the most
part white and felspathic. This stone is to be classed with the
white chondrites.

1880, February 18, early in the Morning.—Kuritawaki-mura,
Yosa-no-gori, Tango, Japan.2

An eye-witness of the fall of this stone states that in the early
morning he was washing his face, when he saw a ball of fire cross
the sky from north-east to south-west. He was much astonished
when a small stone fell before him from the sky. He caught it up
and found it was very hot, and gave forth a smell like that of
gunpowder. The stone is about 1^ inches long and three-quarters
of an inch wide, and weighs about 100 grains Troy. It is com-
pletely covered with a hard black glaze. It appears to be a stone
and not a meteoric iron.

The same correspondent mentions a meteoric stone of large size,
preserved at Toji, which is said to have fallen from the heavens in
ancient times ; and reports another at Chionin. He also says : " I
learn that a stone of several pounds weight fell at Tamba a few
years ago."

The same number of the Japan Gazette contains a short reference
to another aerolite. The mineral stone which fell some time ago
at the front of a gate of Iwata, of Takeda-mura, Yabe-gori, Tajima,
with a brilliant light and report, is about 1^ sun thick and 9 sun in
circumference, and weighs about 200 momme. This stone has been
sent to the Bureau of Agriculture of the Home Department, and will
be investigated by Prof. Kinch.

1880 (early in).—Colorado Basin, Ivanpah, Southern California.3

This block of iron was found in the Colorado Basin, within eight
miles of Ivanpah, which is about 200 miles north-east of San

1 A. Brezina, Sitzber. Akad. Wiss. 1880, lxxxii. Oct. part.
1 The Japan Gazette, April 19, 1880.
3 C. U. Shepard, Amer. Journ. Sc. 1880, xix. 381.
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Bernardino in Southern California, by a Mr. Goddard, who while
crossing a wash had his attention arrested by a singular-looking
boulder. The block is oval in shape, having a side somewhat
flattened; its surface is covered with depressions and dents, as if
it had been pelted all over with pebbles while soft or plastic. These
concavities are from 1 to 4 inches across, and, in addition, there are
three round holes an inch deep, as if made by the little finger.
The mass is supposed to weigh 120 lbs., and it is 14 inches long,
9 inches broad, and 7 inches deep. The examination of a fragment
shows it to be highly crystalline, requiring no etching to reveal the
Widmanstattian figures; the cleavage appears to be octahedral.
The schreibersite is very thin, and, according to Shepard, of two
kinds: one in flat leaves, the other in wavy semi-cylinders or
irregular prisms; the latter, he says, may be the rhabdite of
Keichenbach. The density of the iron is 7-65, and its composition :—

Iron 94-98
Nickel 4-52
Phosphorus 0-07
Graphite 0-10

99-67

1880, May (first half of).—Karand, 12 miles east of Teheran,
Persia.1

The fall of a meteorite which was actually seen to descend, and
"which is not an event of every-day occurrence, deserves, on account
of its mineralogical interest, some notice. It is not possible here to
ascertain with certainty the constituent minerals; it is therefore
possible at present only to give a short sketch of the stone; later
on, when we have the material to work with and the help of an
authority in this branch, we may return to the subject. In the
first half of the month of May, 1880, we were called before the
Shah, who handed to us a metallic shining mineral, weighing about
400 grammes, which, from the outer crust still adhering to it, we at
once recognized as a meteorite. We saw that the Shah took the
shining metal in it for silver, for he asked the value of it. But
when we spoke of the iron, and its probably containing nickel, and
that the mineral had more scientific than intrinsic worth, it was
permitted to us to take the stone away, and to break off a piece for
closer examination.

The Shah made himself acquainted with the origin and cause of
meteorites, and informed us that the stone in question weighed
45 kilogrammes, and fell in the neighbourhood of the village of
Karand, twelve miles east of Teheran, with an explosive noise like
thunder.

Half of the stone was covered with a thin, blackish, fused crust,
•while the fresh lustrous fractured surface showed it to have formed
a portion of a much larger stone. A fragment weighing 3-66

1 Mining engineer Ferd. Dietzsch, in Teheran ; in a paper intituled ' Geologisches
Berg- und Hiittenmannisches aus Persien,' in Berg- und Hiitlenmannische Zeitung,
March 18, 1881.
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grammes was found to possess a density of 4p36. The fractured
surface showed a grey, passing into green ground-structure, with, in
places, single pieces of an oil-green mineral, with a lustre of glass,
probably olivin. In the mass lay, closely strewn together, small
and large granules of white iron ; also little plates of this metal lay
inclosed in it, and violet-blue tinted grains, similar in their play of
colour to copper pyrites.

The pulverized mineral is pretty light, and almost entirely soluble
in hydrochloric acid. The fractured surface was covered in a few
days with a thin oxidized crust, although some portions of it are as
fresh after five months as at first.

In his note on this meteorite Brezina l states that the fall took
place at Veramin, in the month of April, not May. He received
a fragment from Baron Godel-Lannoy, Secretary of the Legation at
Teheran; the portion which Dietzsch received appears to have been
lost. Brezina's piece weighs about 16 grammes, the meteorite itself
weighs 20 to 25 kilogrammes, and is preserved by the Shah in
a garden. This stone, it appears, belongs to the rare group of
mesosiderites, of which but two members, Barea (1842) and Esther-
ville (L879), have been seen to fall. The remaining members of this
group, Niakornak (1856), Hainholz (1856), Janacera Pass (1860),
Newton Co. (1860), Sierra di Chaco (1862) and Sierra di Deesa
(1865), have no crusts. The Persian stone has a fused crust of
a lustreless, granular, dull grey colour, with, in places, rusted spots ;
it closely resembles that of Daniell's Kuil (1868), it is exceedingly
thin, from 0-05 to 0-08 mm. On the freshly-fractured surface the
Persian stone bears the greatest resemblance to that of Newton Co.;
numerous crystals of olivine, some 2 mm. in diameter, in one
case a mass 7 mm. across, are inclosed in a highly crystalline ground-
mass, which appears to consist for the most part of olivine.

1880. Found in May.—Lexington County, South Carolina.2

A mass of iron, weighing 10J lbs., was found at this locality, in
May, and sent to the Shepards, father and son, for examination. It
has the form of a cylinder with two flattened edges ; the surface is
nearly free from yellow hydrated peroxide of iron, being mostly
enveloped with a black and brittle coating, which, though contain-
ing some troilite, is yet almost entirely formed of magnetite. Amyg-
daloidal masses of troilite, of the size of filberts, are met with.
Magnetite and graphitoid are found coating the troilite. The Lex-
ington iron closely resembles the Bohumilitz iron, found in 1829,
and preserved at Prague, especially in the two etched surfaces : they,
in fact, are the only two which strikingly show the moire metallique
lustre; the crystalline bars in the Lexington iron are nearly twice
as large as those in the Bohemian specimen. The included spaces
are filled with extremely minute lines of tanite, crossing each other

1 A. Brezina, Sitzber. K. Ahad. Wiss., 1881, lxxxiv. July part.
2 C. U. Shepard, Amer. Jour. So. 1881, xxi. 117.
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at all angles from 90° to 150°. Its density is 7 ; that of homogeneous
fragments being 7-405, and that of the troilite 4-77. Analysis
showed it to consist of:

Iron 92-416
Nickel 6-077
Cobalt 0-927
Insoluble matters 0-264
Tin a trace
Phosphorus a trace

99-684

Meteoric Deposits on Arctic Snow, off the Taimnr Coast, 1880.1

Immediately after the "Vega" lay-to, Baron Nordenskjold went
down on the ice, in order to see whether here too some such
metalliferous dust, as he had before found north of Spitzbergen, was
not to be found on the surface of the ice. Nothing of the kind,
however, was to be seen. On the other hand, Lieutenant Nordquist
observed small yellow specks in the snow, which he collected and
handed over for investigation to Dr. Kjellman. Nordenskjold
supposed that the specks consisted of diatom ooze. After examining
them Dr. Kjellman, however, declared that they did not consist of any
organic substance, but of crystallized grains of sand. Nordenskjold
too examined them more closely, but unfortunately not until the
morning after we had left the field, and then found that the supposed
ooze consisted of pale yellow crystals (not fragments of crystals),
without mixture of foreign matter. The quantity of crystals, which
were obtained from about three litres of snow, skimmed from the
surface of the snow on an area of at most 10 square metres, amounted
to nearly 0 2 gram. The crystals were found only near the surface
of the snow, not in the deep layers. They were up to 1 mm. in
diameter, had the appearance shown in the accompanying woodcut,
and appeared to belong to the rhombic system, as they had one
perfect cleavage, and formed striated prisms terminated at either

Form of the Crystals found on the Ice off the Taimur Coast.
Magnified thirty to forty times.

end by truncated pyramids. Unfortunately actual measurements of
them could not be made, because after being kept for some time in

1 A. E. Nordenskjold, The Voyage of the "Vega,'
Macmillan, 1881.

vol. i. pp. 327-331,
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the air they weathered to a white non-crystalline powder. They
lay, without being sensibly dissolved, for a whole night in the water
formed by the melting of the snow. On being heated too, they fell
asunder into a tasteless white powder. The white powder that was
formed by the weathering of the crystals was analyzed after our
return,—21 months after the discovery of the crystals—and was
found to contain only carbonate of lime.

The original composition and origin of this substance appears to
me exceedingly enigmatical. It was not common carbonate of lime,
for the crystals were rhombohedral, and did not show the cleavage
of calcite. Nor can there be a question of its being arragonite,
because this mineral might indeed fall asunder " of itself," but in
that case the newly-formed powder ought to be crystalline.

Have the crystals originally been a new hydrated carbonate of
lime, formed by crystallizing out of the sea-water in intense cold,
and then losing its water at a temperature of 10° or 20° above the
freezing-point ? In such a case they ought not to have been found
on the surface of the snow, but lower down on the surface of the ice.
Or have they fallen down from the inter-planetary spaces to the
surface of the earth, and before crumbling down have had a com-
position differing from terrestrial substances in the same way as
various chemical compounds found in recent times in meteoric
stones ? The occurrence of the crystals in the uppermost layer of
snow and their falling asunder in the air, tell in favour of this view.
Unfortunately there is now no possibility of settling these questions,
but at all events this discovery is a further incitement to those who
travel in the High North to collect with extreme care, from snow-
fields lying far from the ordinary routes of communication, all
foreign substances, though apparently of trifling importance.

Baron Nordenskjold then refers to the metallic particles found by
him on the snow during previous years (see GEOL. MAG. Dec. II.
1875, Vol. II. pp. 157-162), and says in conclusion :—

It may appear to many that it is below the dignity of science to
concern one's self with so trifling an affair as the fall of a small
quantity of dust. But this is by no means the case. For it is esti-
mated that the quantity of the dust that was found on the ice north
of Spitzbergen amounted to from 01 to 1 milligram per square
metre, and probably the whole fall of dust for the year far exceeded
the latter figure. But a milligram on every square metre of the
surface of the earth amounts for the whole globe to five hundred
million kilograms (say half a million tons) ! Such a mass collected
year by year during the geological ages, of a duration probably in-
comprehensible by us, forms too important a factor to be neglected
when the fundamental facts of the geological history of our planet
are enumerated. A continuation of these investigations will perhaps
show, that our globe has increased gradually from a small beginning
to the dimensions it now possesses; that a considerable quantity of
the constituents of our sedimentary strata, especially of those that
have been deposited in the open sea far from land, are of cosmic
origin ; and will throw an unexpected light on the origin of the fire-
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hearths of the volcanoes, and afford a simple explanation of the
remarkable resemblance which unmistakably exists between plutonic
rocks and meteoric stones.1

V.—ON SOME POINTS IN ANGLESEY GEOLOGY.

By E. D. ROBERTS, M.A., D.Sc, F.G.S., Clare College, Cambridge.

IN my former short communication on this subject, I referred only
to the question of the age of the quartz conglomerate at Nebo,

which Dr. Callaway mistook for a part of the granitoidite series, but
which Prof. Hughes has shown to be Cambrian conglomerate. What
Dr. Callaway says in reply may be seen at page 287. The second
point which I stated I should deal with later, I now take up. Dr.
Callaway wrote (GEOL. MAG. 1881, p. 423), as follows:—

" The altered rocks of Anglesey, the ' rnetarnorphic Cambrian and
Silurian' of the Survey, are shown by a variety of evidence to be
older than the Cambrian. Eocks of precisely the same mineral
character, showing the same order of succession, and lying on the
same strike, are sometimes coloured by the Survey as ' Cambrian,'
sometimes as ' Silurian.' True Cambrian and ' Silurian' strata do
indeed occur in many parts of Anglesey, and they have given their
name on the map to the metamorphie rocks which happened to be near
them (the italics are mine) ; but in no case are there any signs of
a transition between the altered and unaltered beds." Turning to
the Survey map of Anglesey, it is seen that the northern part of
the island is coloured and named " altered Cambrian," the southern,
boundary of which is a curved line running in a general east and
west direction representing a supposed fault, where black shales are
in juxtaposition to so-called altered Cambrian. From Dr. Callaway's
own words just quoted, especially those italicized, I am bound to
conclude that he applies the term metamorphie to this so-called
"altered Cambrian"—a part of the "gnarled series" of Professor
Hughes. My criticism upon the above was simple. I wrote (GEOL.
MAG. 1881, p. 573), that if Dr. Callaway in penning the words "in
no case are there any signs of a transition between the altered and
unaltered beds," had in view the gnarled series occupying the
northern part of Anglesey, I differed from him, because at two spots
I had observed a passage between the black shales and the so-called
"altered Cambrian."

Dr. Callaway replies as follows: "Dr. Eoberts discusses the
contorted rocks of northern Anglesey, which he affirms Dr. Callaway
has included under the head metamorphie. Again we have, ' This
area of so-called metamorphie rock,' and that his readers may be
thoroughly impressed with my error, he further on reiterates,
' which Dr. Callaway has included under the head Metamorphie,' and
more to the same effect. All this is pure error." I have simply
taken the plain and obvious sense of Dr. Callaway's words, and I

1 Namely, by showing that the principal material of the plutonic and volcanic
rocks is of cosmic origin, and that the phenomena of heat, which occur in these layers,
depend on chemical changes to which the cosmic sediment, after being covered by
thick terrestrial formations, is subjected.
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